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Case

A 29-year-old healthy male developed shortness of breath,
cough, and malaise, COVID-19 was suspected and PCR testing
was positive. Examination was unremarkable except mild
wheezing in the lower lung fields. He was afebrile with normal
blood pressure and slight tachycardia and tachypneic. Pulse ox
saturation on room air was 90%. His COVID-19 infection was
treated with supportive care- cough suppressant, rest, hydration.
He did not use any inhalers, tocilizumab, or steroids and did not
require hospitalization or oxygen. His symptoms lasted about
2-3 weeks, before complete resolution. He was in his usual state
of health for about 6 months, but developed mild left sided chest
pain. EKG was unremarkable, however, Chest X-ray and
subsequent Chest CT-Scan showed bilateral lower lobe lung
masses. Patient underwent CT-guided biopsy of the right lung
mass. Morphology of the sample showed a possible
cryptococcal organism, but fungal culture was negative.
Subsequent cryptococcus antigen test in serum was positive
(titer 1:320). The patient’s symptoms improved without any
antimicrobial treatment. Because the patient did not feel ill
anymore, he refused any treatment or further evaluation by an
infectious disease specialist.

Discussion

Cases of opportunistic infection, especially cryptococcal
species, have been reported in patients with COVID-19
infection. The possible mechanisms have been explained from
a few different perspectives; viral infection factor, medication
factor, and patient factor. One proposed mechanism is that there
is an immune system change from immune dysregulation
including T-cell lymphocytopenia caused by COVID-19
infection itself. Subsequently, deficiency in T-cell lymphocytes
can make patients vulnerable to any opportunistic fungal
infection, including cryptococcus.® Another is that increased
dexamethasone use or immunosuppressive use, such as tocili-
zumab in management of COVID-19 can decrease lymphocyte
proliferation and T cell activation causing dampening of the
immune system.23 The other focused on patient factors. One
paper warns that, in COVID-19 patients, it is important to
identify opportunistic fungal infection risk factors in advance,
such as uncontrolled diabetes, history of using immunosup-

pressive agents, history of using high dose of steroid for long
time, cirrhosis, or malignancy.*

Although it is rare to encounter cryptococcal infection in an
immunocompetent patient with COVID-19, there are some
cases reported in the literature. According to a case review,
there were 18 cases of cryptococcal infection in patients with
COVID-19.5 Although the majority of patients were older
adults with a few co-morbidities, only a few cases were
immunocompromised patients at baseline.’ Of note, the case
review included two young patients in their 20’s. However, one
had human immunodeficiency virus (HIV) at baseline, and the
other had autoimmune hemolytic anemia at baseline.5” One
case from South Korea was the most similar to our case.* The
patient was healthy at baseline, and the disease severity was
mild, limited to the pulmonary system. The timing of crypto-
coccus infection diagnosis was a few months after COVID-19
infection, which was similar to our case.! Notably, our patient
has no known history of immune-compromising diseases or
was never treated with any immunosuppressive agents in order
to treat COVID-19 infection. Some researchers thought that
severe viral infection may disrupt respiratory epithelium
lowering local immunity, cause overexpression of anti-inflam-
matory cytokines, dysregulate T-helper cell differentiation, and
impair cell-mediated immune response, making a host prone to
fungal infection.®® Actually, a multi-center study in Belgium
and Netherlands found that severe influenza infection was an
independent risk factor for a patient to have invasive aspergillo-
sis (adjusted odds ratio 5.19; 95% CI 2.63-10.26; p<0-0001).1°
In our patient, COVID-19 virus may have caused damage in the
lining of the lung and caused opportunistic fungal infection.

Another interesting point to note was the timing of the fungal
infection diagnosis. In many other reported cases, the diagnosis
was made during the same admission for COVID-19 or post-
mortem.> However, our patient was never admitted to the
hospital, and cryptococcal antigen was identified several
months after recovery from COVID-19. The patient may have
been infected with cryptococcal pathogen during or sometime
after COVID-19 infection, but the sequala of the fungal
infection may have not been displayed until several months



later as he did not have any obvious neurological or pulmono-
logical symptoms. One could argue that it could be a resolved
infection with persistently elevated serum antigen based on the
fact that he had a negative culture from the pulmonary masses,
but had an elevated serum cryptococcal antigen. At this time,
there is no valid analysis that shows a clear time frame of
clinical/radiographical manifestations of pulmonary cryptococ-
cal infection in an immunocompetent individual post COVID-
19 infection.

In terms of management, antifungal monotherapy (fluconazole
for several months) has been shown to be an effective treatment
modality in pulmonary cryptococcal infection, but it was
suggested that observation without initiating an antifungal
agent could be considered in asymptomatic immunocompetent
patients.>*? As in this case presented, post COVID-19 fungal
infection is rare, but possible in a healthy, immunocompetent
patient. Therefore, close follow-up for any new or persisting
symptoms is essential even after full recovery from COVID-19.

REFERENCES

1. Choi HS. Pulmonary cryptococcosis after recovery from
COVID-19 in an immunocompetent patient: A rare case
report. Medicine (Baltimore). 2022 Aug 12;101(32):
€30143. doi: 10.1097/MD.0000000000030143. PMID:
35960039; PMCID: PMC9370245.

2. Gil Y, Gil YD, Markou T. The Emergence of
Cryptococcemia in COVID-19 Infection: A Case Report.
Cureus. 2021 Nov 20;13(11):e19761. doi: 10.7759/cureus.
19761. PMID: 34938636; PMCID: PMC8685839.

3.  Minihan B, McAuliffe E, Powell J, Wong SL, Wilkie K,
Murphy C, Maher A, Power L, O'Connell NH, Dunne
CP. Association between tocilizumab treatment of
hyperinflammatory patients with COVID-19 in a critical
care setting and elevated incidence of hospital-acquired
bacterial and invasive fungal infections. J Hosp Infect.
2022 Aug;126:29-36. doi: 10.1016/j.jhin.2022.04.007.
Epub 2022 Apr 23. PMID: 35472487; PMCID:
PMC9033628.

4. Sharma S, Agrawal G, Das S. COVID-19-associated
Pulmonary Cryptococcosis: A Rare Case Presentation.
Indian J Crit Care Med. 2022 Jan;26(1):129-132. doi:
10.5005/jp-journals-10071-24084. PMID: 35110857,
PMCID: PMC8783228.

5. Chan KS, Lai CC, Yu WL, Chao CM. COVID-19
Associated with Cryptococcosis: A New Challenge during
the Pandemic. J Fungi (Basel). 2022 Oct 21;8(10):1111.
doi: 10.3390/jof8101111. PMID: 36294675; PMCID:
PMC9604822.

6. Heller HM, Gonzalez RG, Edlow BL, Ard KL, Gogakos
T. Case 40-2020: A 24-Year-Old Man with Headache and
Covid-19. N Engl J Med. 2020 Dec 24;383(26):2572-2580.
doi:  10.1056/NEJMcpc2027083. PMID: 33369359;
PMCID: PMC7781099.

7. Woldie IL, Brown IG, Nwadiaro NF, Patel A, Jarrar M,
Quint E, Khokhotva V, Hugel N, Winger M, Briskin A.
Autoimmune Hemolytic Anemia in a 24-Year-Old Patient

10.

11.

12.

With  COVID-19 Complicated by  Secondary
Cryptococcemia and Acute Necrotizing Encephalitis: A
Case Report and Review of Literature. J Med Cases. 2020
Nov;11(11):362-365. doi: 10.14740/jmc3575. Epub 2020
Sep 23. PMID: 33984079; PMCID: PMC8040437.
Crum-Cianflone NF. Invasive Aspergillosis Associated
With Severe Influenza Infections. Open Forum Infect Dis.
2016 Aug 10;3(3):0fwl71. doi: 10.1093/ofid/ofwl71.
PMID: 27704024; PMCID: PMC5047415.

Salehi M, Ahmadikia K, Badali H, Khodavaisy S.
Opportunistic Fungal Infections in the Epidemic Area of
COVID-19: A Clinical and Diagnostic Perspective from
Iran. Mycopathologia. 2020 Aug;185(4):607-611. doi:
10.1007/s11046-020-00472-7. Epub 2020 Jul 31. PMID:
32737746; PMCID: PMC7393345.

Schauwvlieghe AFAD, Rijnders BJA, Philips N,
Verwijs R, Vanderbeke L, Van Tienen C, Lagrou K,
Verweij PE, Van de Veerdonk FL, Gommers D, Spronk
P, Bergmans DCJJ, Hoedemaekers A, Andrinopoulou
ER, van den Berg CHSB, Juffermans NP, Hodiamont
CJ, Vonk AG, Depuydt P, Boelens J, Wauters J; Dutch-
Belgian Myecosis study group. Invasive aspergillosis in
patients admitted to the intensive care unit with severe
influenza: a retrospective cohort study. Lancet Respir Med.
2018 Oct;6(10):782-792. doi: 10.1016/52213-
2600(18)30274-1. Epub 2018 Jul 31. PMID: 30076119.
Choi KH, Park SJ, Min KH, Kim SR, Lee MH, Chung
CR, Han HJ, Lee YC. Treatment of asymptomatic
pulmonary cryptococcosis in immunocompetent hosts with
oral fluconazole. Scand J Infect Dis. 2011 May;43(5):380-
5. doi: 10.3109/00365548.2011.552521. Epub 2011 Jan
28. PMID: 21271944,

Zhang Y, Li N, Zhang Y, Li H, Chen X, Wang S, Zhang
X, Zhang R, Xu J, Shi J, Yung RC. Clinical analysis of
76 patients pathologically diagnosed with pulmonary
cryptococcosis. Eur Respir J. 2012 Nov;40(5):1191-200.
doi: 10.1183/09031936.00168011. Epub 2012 Mar 9.
Erratum in: Eur Respir J. 2013 Jan;41(1):252. PMID:
22408204.



